The e s s e n t i a l s t r u c t u r a l element which d i f l e r e n i i : , t e s metal c h e l a t e compounds fron; metal c o o r d i n a t i o n compounds, o r metal complexes in g e n e r s l , i s t h e t-z~t e n c e of some linkage between two o r more of t h e donor aioms i n the f i r
s t c o o r d i n a t i o n sphere of t h e metal, It i s t h e purpose of t h e present d i s c~s s i o n Lo exarzine t h e infltiaLc:s that t h i s s t m c t u r a l f a c t o r may have upon t h e p h y s i c d and chemical p r o p e r t i e s of
c h e l a t e compounds. Ekamples of w e l l known, s i r c y l~ ~o o r d i n z t i o n compounds involvin; : v a r i e t y of donor atoms (Oyygen, ~i t r o~e n ) ,
as w e l l as 3. v a r l e t y of e l e c t r o s t a t i c s l .
a t i o n s , a r e shown i n t h e following formula, B e h d ?ach m e ,re l i s t e d a febv corresponding c h e l a t e s t r u c t u r e s ,
Various t y p e s of conipiex i o n s and c i~e L , t e compovna
Perhaps one o f t h e s i m p l e s t and most e a s i l y d e f i n a b l e p r o p e r t i e s of such compounds i s t h e s t a b i l i t y of t h e complex, This s t a b i l i t y can be most r e a d i l y d e f i n e d i n terms o f a s s o c i a t i o n , o r formation, c o n s t a n t s , a s follows: 
I I I
For t h e case n = 2, m 2: 1 S t a b i l i t y defined i n terms of a s s o c i a t i o n c o n s t a n t s
The d e t e r m i n a t i o n of such s t a b i l i t y c o n s t a n t s , f o r a wide v a r i e t y of s t r u c t u r e s , has r e c e n t l y become a popular a r e a of r e s e a r c h a c t i v i t y , The reason f o r t h i s i s t o b e found i n t h e important p a r t p l a y e d by c h e l a t e compounds i n a wide v a r i e t y of b i o l o g ic a l phenomena, p a r t i c u l a r l y i n enzymatic and co-enzymatic f u n c t i o n s , a s w e l l zs t h e i r i n c r e a s i n g importance i n i n d u s t r i a l processes i n v o l v i n g o r g a n i c s y n t h e s e s , t h e separ a t i o n of d i f f i c u l t l y s e p a r a b l e elements s u c h as rare earths, and v a r i o u s c s t d y t i c phenomena. A l l of t h i s , o f c o u r s e , i s t o be added t o t h e much o l d e r a p p l i c z t i o n i n a n a l y t i c a l chemistry, and t h e i r new a p p l i c a t i o n i n t e x t i l e chemistry and d y e i n g , e s p e c i a l l y of s y n t h e t i c f i b e r s .
The methods which have been used t o determine s t a b i l i t y c o n s t a n t s a r c v w i e d , A s a r e s u l t of a g e n e r a l survey of t h e s t a b i l i t y of complex compounds, it i s p o s s i b l e t o s e t durn t h e runber of f a c t o r s which i n f l u e n c e t h e s t a b i l i t y of a l l coluplex compounds, i r r e s p e c t i v e of whether t h e y b e c h e l a t e s o r n o t , They may b e d i v i d e d i n t o p r o p e r t i e s of t h e c e n t r a l metal atom, such as charge-radium r a t i o s and a v a i l a b l e o r b i t a l s , and p r o p e r t i e s of t h e complex group, such as p o l a r i z a b i l i t y , s i z e and b a s i c i t y . I n a d d i t i o n t o t h e s e , however, t h e r e a r e a number of c h a r a c t e ri s t i c s found u n i q u e l y i n c h e l a t e compounds, These a r e :
1, D i r e c t measurement by t i t r a t i o n (pH o r Redox).

2, D i r e c t d e t e r m i n a t i o n of t h e c o n c e n t r a t i o n of
1, S t e r i c e f f e c t s i n v o l v i n g t h e s i z e and shape of t h e c h e l a t e r i n g .
2 , Entropy e f f e c t s a r i s i n g from d i f f e r e n c e s i n t h e nuiaber of p a r t i c l e s on e i t h e r s i d e of t h e c h e l a t i o n equilibrium ( o r expressed otherwise, i n terms oi' t h e n e c e s s i t y f o r simult a n e o u s rn&ing o r breaMLng o f two o r more l i g e n d s ) , 3 , Z~s o n a n c a e f f e c t s a r i s i n g from t h e p o s s i b i l i t y of e l e c t r o n i c i n t~r a c t i o n through Lh? r i n g between the two o r more donor a t o m ,
It i s t h e s e l a t t z r f a c t o m , c h a r a c t e r i s t i c of c h e h t i n~ compounds, which cons t i t u t e t h e s u b j e c t of t h e p r e s e n t d i s c u s s i o n , When an attempt was made t o e v a l u a t e t h e s e f a c t o r s i n a rnore q u a n t i t a t i v e way, i t became a p p a r e n t t h a t it would be nece s s a r y t o f i n d f i r s t some b s s i s o f comparison which would have recognized and accounted f o r t h e s e f a c t o r s i d~i c h a r e not c h a r a c t e r i s t i c of c h e l a t i o n , but r a t h e r of any change i n t h e donor Group, The most pronounced such e f f e c t l i e s i n t h e v a r i a t i o n of t h e b % s i c p r o p e r t y of t h e donor group, t h a t i s , t h e a b i l i t y of t h e s e donor groups t o b i n d protonc;, This was f i r s t i l l u s t r~t e d i n 1945 by t h e approx5u;te l i n e a r p l o t s obtained when t h e 1o;aritlrun of t h e s t~b i l i t y constant f o r t h e binding of t h e c u p r i c iori was p l o t t e d ,igainst t h e logarithm of the a c i d i t y constant ( t h e b i n d i n g of t h e proton) i n a s z r i e s of s u b s t i t u t e d s a l i c y l a l d e h~d e s , This type of r e l a t i o n s h i p
2 has s i n c e been g r e a t l y expanded f o r a wide v a r i e t y of complexin@ groups &en t h e s t a b i l i t y c o n s t a n t s f o r two d i f f e r e n t c h e l a t i n g groubs having t h e sane b a s i c prope r t i e s were found t o d i f f e r v e r y ni-rkediy, it became n e c e s s a r y t o seen an unders t a n d i n g of t h i s discrepancy i n terms of s t r u c t u r e of t h e c h e l a t e r i n g i t s e l f . This hzs l e d t o t h e r e c o g n i t i o n o f a resonance c o n t r i b u t i o n t o khe structure o f n e t s 1 c h e l z t e s i n which t h e two donor Groups a r e connected by c o~j u g a t e d sy;;t.ems, It rr,ny b e i l l u s t r a t e d oy t h e fi-dik&one t~2 e of c h e l a t i n g a g e n t , a s follows:
and 'Thus t h e degree t o which t h e two oxygen donors may i n t e r a c t e l e c t r o n i c a l l y w i l l be d i r z c t l y r e f l e c t e d i n t h e s t a b i l i t y of t h e c h e l z t e conpound formed w i t h such a n i o n ns c u p r i c i o n . Any f a c t o r i n t h e s t r u c t u r e of t h e molecule which would t e n d t o i n s u l a t e t h e two donor atoms from ezch o t h e r e l s c t r o n i c a l l y , t h a t i s , reduce t h e d e g r e e of conjugation between them, should reduce t h e s t a b i l i t y c o n s t a n t f o r such a n i o n as c u p r i c i o n , evcn when c o r r e c t e d t o t h a a m e b a s i c s t r e n g t h ( a b i l i t y t o b i n d p r o t o n s ) , This i s indeed t h e c a s e as shown i n t h e s e r i e s 2,3-naphtholaldehyde, 1 s a l i c y l a l d e h y d e , 2,l-naphtholaldehyde and a c e t y l a c e t o n e
The r e l a t i o n s h i p s i n t h e s e s t r u c t u r e s a r e shown i n t h e f o l l o w i n g diagram:
The 2esonance E f f e c t A s t h e R Group i n t h e diketoile shorn zkove i s replaced by an ethoxyl group, t h e r e w i l l be a considerable i n t e r f e r e n c e with t h e r e s m a n c e i n t e r a c t i o n betwaen t h e two c h e l a t i n g oxygen atoms and t h i s w i l l be r e f l e c t e d i n a very marked decrease i n t h e .e o a c i d s , s t a b i l i t y of c h e l s t e s formed by p-1-t
The e f f e c t of t h e binding t o g e t h e r of two donor groups i s , perhaps, b e s t i l l u s t r i t e d by co~ilparing t h e heat and entropy of t h e binding p e r n i t r o g e n atom i n t h e coordination compour:ds o f n i c k e l anines. Thus, when two amino-nitrogens a r e t i e d t o g e t h e r by a carbon chzin, a s i n ethylenediamine, t h e h e a t of f o r~n a t i o n of t h e nickel-nitrogen bond changes j u s t a l i t t l e , whereas t h e entropy of t h i s r e a c t i o n i s markedly a f f e c t e d , 2s slio~m in t h e following sequence of r e a c t i m s :
The Xntropy W f e c t tL 2 , l hrs.
2
(he very interestin2 study in which the effect of the sizes of the chelzte 
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The relationships between t h e s t a b i l i t y constants and a c i d i t y constants f o r a number of e a r t h metals a r e ziven i n the following table:
Undoubtedly as the quality and quantity of the measurements of stability constants increase, a f i n a l systein w i l l be developed regarding tho r e l a t i o n between t h e s t r u c t u r e of t h e chelating agent and t h e p r o p e~t i e s of t h e r e s u l t i n g chelate,
